Temperature in degrees Fahrenheit (°F) may be converted to degrees Celsius (°C) as follows:°C =(°F-32)/1.8
Vertical coordinate information is referenced to the North American Vertical Datum of 1988 (NAVD 88).

Horizontal coordinate information is referenced to the North American Datum of 1983 (NAD 83).
Specific conductance is given in microsiemens per centimeter at 25 degrees Celsius (µS/cm at 25 °C).
Introduction
The Trinity aquifer is a major source of water for central Texas and supplies water for domestic use, livestock use, and public supply use (Mace and others, 2000) . Although considered a major aquifer in Texas (Ashworth and Hopkins, 1995) , springflows from the Trinity aquifer are often much smaller compared to springflows from other major aquifers in Texas (Mace and others, 2000) . Some springs issuing within and surrounding the Trinity aquifer outcrops are ephemeral; the typically small flows are often lost to evapotranspiration within a short distance of discharging to the surface. Of the water not lost to evapotranspiration, some will likely contribute recharge to the Edwards aquifer downgradient (Ashworth and Hopkins, 1995) (fig. 1) .
Between 2000 and 2011, the population of Bexar County, Tex., increased 25.6 percent, whereas the population of Texas increased 22.6 percent and the population of the United States increased only 10.4 percent (U.S. Census Bureau, 2009 Bureau, , 2010 Bureau, , 2011 . In Bexar County, this population growth has resulted in an increased demand for water from the Trinity aquifer. Additionally there are two military facilities in the study area that withdraw water from the Trinity aquifer. The effect of increased withdrawals from the Trinity aquifer on springflow has not been documented; however, the decreased storage in the Trinity aquifer as a result of drought and increased pumping has been noted in previous studies (Mace and others, 2000) . Therefore, it is important to document the location, current discharge, and basic water-quality information of springs that may discharge from the Trinity aquifer in northern Bexar County to provide a baseline for future conditions. Accordingly, the U.S. Geological Survey (USGS), in cooperation with the Trinity Glen Rose Groundwater Conservation District, the Edwards Aquifer Authority, and the San Antonio River Authority, developed a geodatabase to document springs within and surrounding the upper and middle Trinity aquifer outcrops in northern Bexar County. Information pertaining to the springs in the study area was compiled from various Federal, State, and local agencies and entered into a geodatabase.
Purpose and Scope
The purpose of this report is to provide information on the compilation of geologic and hydrogeologic information pertaining to selected springs within and surrounding the Trinity aquifer outcrops in northern Bexar County. Detailed information for 141 springs in the study area were compiled from existing reports and databases, as well as from data collected onsite that include the location, discharge, and water-quality characteristics of selected springs. The focus of the geodatabase is the springs; however, existing information regarding hydrogeology, faulting, soils, and streams is also included in the geodatabase. All of the information that was compiled pertaining to the Trinity aquifer is for the upper and middle Trinity aquifers; no information was compiled pertaining to the lower Trinity aquifer. 
Description of the Study Area
The study area encompasses 331 square miles in northern Bexar County coincident with the outcrops of the Edwards and Trinity aquifers within Bexar County ( fig. 1 ). The study area has been characterized in previous reports such as Stein and Ozuna (1995) and Clark and others (2009) , which concentrated on the hydrogeology of the Edwards and Trinity aquifer outcrops, respectively. The predominant soils within the study area are shallow (U.S. Department of Agriculture, 1991) , and there are few agricultural activities (mostly the growing of grass and feed crops in stream valleys) (Ashworth, 1983) . The study area is within the Balcones fault zone, which is the transition between the Edwards Plateau section of the Great Plains physiographic province and the Coastal Plain physiographic province (Fenneman and Johnson, 1946) ( fig. 1 ). Land surface elevations range from 769 to 1,898 feet (ft) above the North American Vertical Datum of 1988; the maximum relief is approximately 1,100 ft. A subtropical, subhumid climate prevails in the study area, which is characterized by hot summers and mild winters (Larkin and Bomar, 1983) . The average annual rainfall is approximately 32.27 inches (in.) (National Oceanic and Atmospheric Administration, 2011). Lozo and Smith (1964) established the nomenclature of the Trinity Group, and Ashworth (1983) subdivided the Trinity aquifer into the upper Trinity, middle Trinity, and lower Trinity aquifers. As part of the regional aquifer-system analysis of the Edwards and Trinity aquifer system, Barker and others (1994) described the hydrogeologic framework of the aquifers. Brune (1975) compiled the locations and discharge information of 281 springs in Texas. Brune (1981) included a description of springs in 183 of the 254 counties in Texas, with discharge data and anecdotes about the springs from the 15th century to the early 1980s. Heitmuller and Reece (2003) created a database of historically documented springs and discharge measurements in Texas; their database included information on 1,891 springs and a total of 6,924 discharge measurements. Heitmuller and Williams (2006) created a database of historical water-quality data for selected springs in Texas by ecoregion; their database combined previously compiled and published water-quality data from various sources and documented the compilation of water-quality data for 232 springs in Texas.
Previous Hydrogeologic Investigations
Geologic Framework
The study area contains outcrops of the Edwards and Trinity Groups ( fig. 2, (Stein and Ozuna, 1995) . The basal nodular is approximately 50-60 ft thick in the study area.
All of these units are highly faulted by the Balcones fault zone ( fig. 1 ), a tensional zone that is approximately 20 miles wide with numerous high-angle, mostly normal, subparallel faults that are dropped down in an en echelon (stairstep) pattern to the southeast, toward the Gulf of Mexico (George, 1952;  fig. 1 ). These faults often displace stratigraphically younger rocks against older ones. Total vertical displacement across Bexar County is more than 3,400 ft (Maclay, 1995) , and the combined displacement of the faults in the study area varies from approximately 1,200 ft in the east to approximately 1,400 ft in the west; in the study area, displacement on faults ranges from tens of feet to several hundred feet (Small, 1986; Clark and others, 2009 ).
Hydrogeologic Characteristics
The formations of the Trinity Group compose the Trinity aquifer ( fig. 2) . The upper member of the Glen Rose Limestone composes the upper Trinity aquifer (Ashworth, 1983 ; table 1). The upper Trinity aquifer is a relatively impermeable hydrogeologic unit that restricts infiltration of surface water and groundwater flow (Ashworth, 1983; Clark and others, 2009 ). Clark (2003 Clark ( , 2005 subdivided the upper Trinity aquifer into five mappable units (A-E). Clark and others (2009) extended the five earlier hydrostratigraphic unis (Clark 2003 (Clark , 2005 through northern Bexar County and informally renamed the units from top to bottom as the "cavernous," "Camp Bullis," "upper evaporite," "fossiliferous," and "lower evaporite" hydrostratigraphic 2 From Maclay (1995), Barker and Ardis (1996) , Clark (2003 Clark ( , 2005 , and Clark and others (2009).
3 Modified from Stein and Ozuna (1995), Clark (2003 Clark ( , 2005 , and Clark and others (2009) . 4 Modified from Clark (2003 Clark ( , 2005 and Clark and others (2009 (Ashworth, 1983 ; table 1). The hydrogeologic units that compose the lower Trinity aquifer are not found at the surface in the study area (Perkins, 1974; Clark and others, 2009 ).
In the study area in northern Bexar County, Veni (1994) and Clark (2003) observed that the upper Trinity aquifer exhibits greater porosity and more permeability in its outcrops and shallow subcrops than is typically observed in the upper Trinity aquifer outside of northern Bexar County. Compared to the Edwards aquifer, the Trinity aquifer generally has higher hydraulic heads (Ashworth, 1983) , lower porosity, and lower primary permeability (Clark, 2003) . Because of its relatively low primary permeability, most recharge entering the outcrop of the Trinity aquifer enters through dissolution channels that range in size from minute openings to large caverns, some of which can take in large quantities of water (Livingston and others, 1936) (table 1) .
Faults are an important hydrogeologic feature in the Edwards and Trinity aquifers in the study area. According to George (1952) , some faults may act as barriers to groundwater flow and result in water being deflected parallel to the strike of the fault. George (1952) observed water-level and waterquality differences on opposite sides of faults that juxtaposed the younger Edwards aquifer against the older Trinity aquifer.
Methods
A field reconnaissance of springs in the study area was done between October 2010 and September 2011 to verify the existing data and collect additional data pertaining to the springs (discharge measurements, water-quality data, property owner and photographic documentation). A total of 46 of the 141 springs ( fig. 1 , app. 1) were visited during the field reconnaissance.
Location data were collected by using a hand-held Global Positioning System (GPS) unit or a digital camera with an integrated GPS unit, both with horizontal accuracy of tens of feet. After a spring was verified, it was assigned a USGS station number based on its location. The hydrostratigraphic unit outcropping at each spring was determined by overlaying existing hydrogeologic maps with the point information (latitude and longitude) obtained for each spring. The discharge measurements of springflow were made according to USGS methods detailed in Sauer and Turnipseed (2010) and Rantz and others (1982) by using a rod-mounted FlowTracker (Acoustic Doppler Velocimeter [ADV]) (Xylem Analytics, 2012a) . A number of the springs could not be measured at the orifice for reasons such as inundation of the discharge location, the presence of multiple small orifices, or a channel that was either too shallow or too narrow to accommodate the measuring equipment. In situations where a direct measurement made by using the ADV was not possible, the springflow was estimated by measuring the time required to fill a container of known volume three times and then using the average to compute the springflow rate. Where the physical setting of the spring did not allow for the filling of a known volume, the amount of flow was approximated by making rudimentary estimates of the depth, width, and velocity. The specific conductance of springflow was measured in-place by using methods described by Radtke and others (2005) . Specific-conductance measurements were made by using a YSI 6920 V2 multiparameter water-quality instrument (sonde) (Xylem Analytics, 2012b).
Geodatabase Design
A geodatabase contains spatial and tabular data and allows users to associate tabular data with physical and spatial components. By providing a framework to organize and understand data attributes such as the geographic location and water-quality characteristics, geographically referenced data can be manipulated to produce maps, make queries, and perform other types of spatial analyses. The geodatabase for this study was developed by using the Environmental Systems Research Institute (ESRI) geographic information system (GIS) software (ArcGIS) (Environmental Systems Research Institute, Inc., 2008; Zeiler, 1999) . A geodatabase includes spatial layers of data, called feature classes, which represent the various types of vector geometry such as points, lines, and polygons. These data are referenced to a specific location and related to one another thematically within the geodatabase. In the geodatabase for the study area, a point feature class is used to represent the location for each spring. Additional detailed information about each feature is stored in an attribute table linked to the point feature class to form a relationship class. Relationship classes are created to connect data from the information table to the geographic feature class by using unique identifiers (app. 1).
A preliminary geodatabase was first developed to store all of the data for this study. Revisions were made to the geodatabase to reflect changes resulting from onsite verification of existing spring-related data and to add discharge and water-quality data collected during 2010-11. The geodatabase developed for this study provides an accurate spatial representation of the springs within and surrounding the upper and middle Trinity aquifer outcrops in the study area. A simplified schematic depicts data sources, the feature class (springs), and attribute tables, which contain the information pertaining to the study area ( fig. 3 ).
Data Input
Historical data were formatted as needed and imported into the geodatabase. This information was used to populate the spring data table (app. 1). Field-verified springs were assigned a USGS station number derived from the latitude and longitude. Unique identifiers were assigned to all springs Geodatabase Design 7 for use in the spring feature class. The fields populated in the spring data table (app. 1) include the map identifier, unique identifier, USGS station number (if applicable), name of spring (if known), source of the spring name, longitude and latitude in decimal degrees, field verified, specific conductance, discharge, field visit date, hydrostratigraphic unit at surface, and soil type at surface. Relationships between spring feature classes and attribute tables were created by using the unique identifier. The unique identifier is common to the spring feature class and attribute tables and was used to build the relationship class (Zeiler, 1999) .
Data Quality
All springs were tentatively identified according to the surficial expression of the aquifer where the spring was located. At 26 of the springs, no discharge was evident (app. 1); the property owners of where these 26 springs were located indicated that these springs had been flowing until the beginning of the current (2010-12) drought. Property access and time constraints prohibited the verification of the remaining springs. When onsite verification was not possible, springs were identified from previously published data. Quality-assurance methods of database querying were applied to identify duplicate records. Duplicate names accounted for most of the errors. A few springs were visited more than once, and data from different visits were sometimes initially entered into the database with slightly different coordinates. Upon verification of duplicate springs, the multiple sets of information were combined into a single spring record. Because of different field visit dates, four springs have two record entries, one for each field visit date; all other springs have only one field visit date (app. 1).
Metadata
Metadata for the information input to the geodatabase were written by using Federal Geographic Data Committee (FGDC) standards (Federal Geographic Data Committee, 2009 ). The metadata include source information (title, abstract, publication date, and author) and geographic elements (geographic extent, projection information, and database elements such as attribute label definitions). The metadata were reviewed by using the Geospatial Metadata Validation Service (Schweitzer, 2003) and internal USGS personnel.
Spring Locations and Characteristics
Information pertaining to spring locations and characteristics were obtained from published reports, USGS 1:24,000-scale topographic maps, and available digital databases of springs. Data from existing USGS reports (Heitmuller and Reece, 2003; Heitmuller and Williams, 2006; Clark and others, 2009) Figure 3 . Simplified geodatabase data model for data from springs in the study area in northern Bexar County, Texas.
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Geodatabase and Characteristics of Springs Within and Surrounding the Trinity Aquifer Outcrops, 2010-11 models, hydrogeology, and soils were also included in the geodatabase. Discharge and specific conductance collected during the field reconnaissance in 2010 and 2011were integrated into the geodatabase. A total of 141 springs were located within the study area, and 46 springs were field verified. The discharge at springs with flow ranged from 0.003 to 1.46 cubic feet per second. Most of the springs with identified discharge were found where the upper and middle parts of the Trinity aquifer outcrop. During field reconnaissance, eight springs were identified that discharge near the base of the Edwards aquifer outcrop. The gradational nature of the contact between the Edwards and Trinity Groups made the exact location of the lithologic change difficult to determine. Furthermore, because of the steep terrain where these springs were located, the contact between the Edwards and Trinity Groups was sometimes indistinct. These springs were tentatively identified as issuing from hydrogeologic subdivision VIII of the Edwards aquifer and were included in the geodatabase because of their proximity to the upper part of the Trinity aquifer outcrop. Detailed water-quality analyses that were beyond the scope of this study could be done to determine if the water issuing from most of the springs is consistent with water found in the Trinity or Edwards aquifers or if it represents a blend of water from both aquifers.
The specific hydrogeologic or Trinity aquifer unit identified at surface where each spring was located is listed in table 1 and appendix 1. Specific conductance was measured in 21 springs and ranged from 167 to 1,130 microsiemens per centimeter at 25 degrees Celsius (µS/cm at 25 °C). There were nine springs that measured between 600 and 1,130 µS/cm at 25 °C. Of these, one was tentatively identified as issuing from hydrogeologic subdivision VIII of the Edwards aquifer, three from the cavernous hydrostratigraphic unit of the upper Trinity aquifer, one from the Camp Bullis hydrostratigraphic unit of the upper Trinity aquifer, two from the fossiliferous hydrostratigraphic unit of the upper Trinity aquifer, and two from the middle Trinity aquifer ( fig. 2, table 1 ). Of the springs with a specific conductance less than 600 µS/cm at 25 °C, one was tentatively identified as issuing from the hydrogeologic subdivision VIII of the Edwards aquifer, three from the cavernous hydrostratigraphic unit of the upper Trinity aquifer, two from the Camp Bullis hydrostratigraphic unit of the upper Trinity aquifer, one from the fossiliferous hydrostratigraphic unit of the upper Trinity aquifer, and four from the middle Trinity aquifer ( fig. 2, table 1) . Follow-up studies to qualify the geochemical characteristics of the springs are needed; geochemical investigations including detailed water-quality analyses would help to confirm the aquifer or combination of aquifers that supply flow to each spring.
Soils were included in the geodatabase because of the relationship between soil type and underlying geology; changes in soil type might aid in the determination of the hydrostratigraphic unit that springs are issuing from if bedrock is not evident. In the Natural Resources Conservation Service (2012) data, the type of soil is related to the percent slope, so the soil data are presented with percent slope in the geodatabase. The soil and slope data may aid in further analyses that use the geodatabase. 
